1. Introduction of some new notations in the theory of the Jacobi polynomials.
To facilitate the passage from the usual Jacobi polynomials Pn'®(x) to the generalized Jacobi polynomials P%*"'"a*> (x) considered here, we introduce some new notations in the theory of the first mentioned polynomials. It is well known1 that the zeros of these polynomials are the points Xi=xjM), X2 = x2"), which maximize the absolute value of Fm(£; e) on /, under the mentioned conditions. We call the last function the generalized Vandermondean of the degree m and of the order 1. We write the Jacobi polynomial Pna,0)(x) also in the form P^"0(x) * and call it the Jacobi polynomial of the degree n and of the order 1. Here ao = fi and ax = a, and we suppose Xi<x2<
•
For later use we introduce also the function ^""'"^(x) = (x + l)«»P^ai)(x)(x-l)«S the zeros of which are &*=-l, %T\ ■ ■ ■ , %m-i> £m) = +l-We call, for the sake of simplicity, also functions of the form (x-£i)ei(x -£2)e2 ■ ■ ■ (x-£m)e™ (generalized) polynomials and will omit the word "generalized".
The polynomials Pma'a]L)(x) are called by us extended Jacobi polynomials.
2. The generalized Jacobi polynomials. We consider now the gen- • • • <ap_i<ap=+1, loaded with the chargespo, pi, • • • , pp respectively, the remaining points xx, x2, ■ ■ ■ , xn, n=m-p -l being variable in I and loaded all with the charge 1. We determine now the generalized Jacobi polynomials, P£"°.""'(x), at = lpi -1, i = 0, ■ ■ ■ , p, called also Heine-Stieltjes polynomials, of the degree n and the order p, by the condition that their zeros Xin), x™, • ■ ■ , x{n are those values of the variables xx, x2, ■ ■ ■ , xn which maximize globally or locally the absolute value of the above Vandermondean on /, by the mentioned side-conditions. The distribution of the variable points Xi, x2, • • • , x" in the intervals (a0, ax), (ax, a2), • • ■ , (ap-X, ap) characterized by the "type" (nx, n2, • • ■ , nv), where Wj denotes the number of the points located in the subinterval (<Z;_i, a,-) of I, is wholly arbitrary, and there are, accordingly, at least o~ = Cm-2," = Cm-2,P-i Heine-Stieltjes polynomials of the degree n and the order p.5 It was asserted by Heine6 and proved by Stieltjes7 (essentially) and by Szego8 that there are exactly a Heine-Stieltjes polynomials of the mentioned degree and order, one of each type. Stieltjes and Szego use for this uniqueness proof the differential equation of the second order of these polynomials (1) A ( with Ai(x) = (x -a0)po ■ ■ ■ (x -ap)"P and where C(x) is a polynomial of the degree p -l, such that the differential equation (1) has a polynomial solution of the degree n.
3. The generalized orthogonality relation, which the HeineStieltjes-polynomials satisfy. We derive now the identity announced in the title of this note, valid for any two different Heine-Stieltjes polynomials y and z, by eliminating the polynomial C(x) from the differential equation (1). The idea of such an elimination was suggested to the author by Professor S. Agmon from the Hebrew University in Jerusalem, and the proof given here is of the referee of this paper, the original proof of the author being much longer.
Let ( 
